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The Genome Sequencing Era
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Coming soon ...

Talk Outline

+ In progress + About NCBI
- purple sea urchin + The Parts
- zebrafish - ’SAequenceS
- Maps
) - .
NHGRT's Priority Organisms - Domains
- Ehlcken - Structures
) D‘;W - Variations
R Chﬁnpunzee - Literature
- Honeybee - Genes
- Tetrahymena 2 + Integrated Access 2
- Oxytichia 8 - Entrez B
- Several fungi - Genome Resources
+ Over 100 bacterial genomes in progress + Tour with MLH1
+ Live Web Searches
H 103621 aataaaatac acactcacgc acacacatat gtactatata tatatatata tatatatata
The NaTIonaI CenTer‘ for‘ 103681 tatatatata tatatatata tatatttaaa gagtgtgtgt gtgtgtgtgt gtgtgtgtgt
. . 103741 gtgtgtgagt gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt gtctagatag agagagagag
Biotechnology Information (NCBI) 103501 2ga9a990es Sosacasata sasasscscs Sousesasad Gusasady saracarats
103861 tgtgtgtgtg tgtgtgtgtg tatatagaga tatacatata gacagagaga gagagtgtgt
103921 gtatatatat atatatatat atatatatat agannnnnnn nnnnnnnnnn r
» Created as a part of NLM in 1988 103981 NNNNNNNNND NNNNNNNNNN NONNNANNND DDAAAAAAAR AAAAAAAAAR AONAAOAOOR
. i 104041 nnnnnnnnnn nnnagtaaca gtacaagtat gatgtgatgt agttagtaaa gtaagcagtc
- Establish publlc databases 104101 agacgacatc atattgtttg tttattctaa atatcttttt gagggggcac ttgattaagc
. R . 104161 agaatggaaa gaaacatggc ttacgattta tatagactag gataacgttt ttctctcacg
- Research in compu'raﬂonal blO'OgY 104221 cttgagccac agatctgaca gattatagca getttaacac acatttcaaa gttgtgtgtc
. 104281 ataaaaacac tctgtaattc actcaaaatg ctattgatac ccattttcgg atcacaaatt
- Develop software tools for sequence analysis 104341 acoggteate eeggtagae getagtenct
N . . - . . 104401 atggctccct ttgttaggag tgggggtgtg
Disseminate biomedical information Loaso] atdgercect gy e
. . 104521 ttcgatatct cggtgcatct cagtgcattg aagatgcttt ccatacataa ttagattttt
TOOIS' BLAST(1990)' EnTr‘ez (1992) 104581 tcttcacaac ataacaattt ttttattcaa atctatttat atatatatat ccagggatgc
. 104641 catctgggee cgtagetttt cggatgttta cgcgacaatc aatagatcta gttactttca
GenBank (1992) | 104701 ctacagaaac agagagtgtg ctggcattta caatatcgge cgtgggageg tgcagtgtgt)
. S 104761 cacgctgtce tgggcttcaa agcaggeatg gaacgagttg agctcgtccg geagagatgedy
Fl"ee MEDLINE (PUbMed: 1997) = 104821 aacaatgttt acagtggcgg gtttcttact tttaaagtct gtgatttgat taggtctttg
104881 ccacatgctc cttgcgttat tggtgttaaa ttgaccctct accttgtctc tgtattgacg
* Human genome (2001) 104941 ttttgatgct ttgacagttt ttccaagget gtaatttget cgtttttgtt cctcageatt
105001 cctggattta taggtggaag ctcgcactga tcgggttgtt caaacttcac tattgatcca
105061 tggtttttgg ttggggtaga cacggacagt ttttgttgge accacgtegt ctatacattt
105121 tctgatgaag cacgtaactg tgtctgagta cacttcgatg tcatcatcag aagctacctg
Molecular Databases GenBank: NceT's Primary Sequence Database
* Primary Databases W I
- Original submissions by experimentalists Release 133 December 2003 |
- Database staff organize but don't add additional 19,808,101 Records
information 28,507,990,166 Nucleotides
- Example: GenBank 110,000 + Species
. . L
Derivative Databases « full release every two months
- Human curated « incremental and cumulative updates daily |
+ compilation and correction of data « available only through internet
- Example: SWISS-PROT, NCBI RefSeq mRNA z ; | i z
B 1

- Computationally Derived
- Example: UniGene
- Combinations
- Example: NCBI Assembly

_.{ ftp://ftp.ncbi.nih.gov/genbank/|

[107.07 Gigabytes of data




The Growth of GenBank

Traditional GenBank Divisions

30000 25000 -Direct Submissions (Sequin and BankIt)
/' +Accurate (99.99%)
25000 + — 00000 @ *Well characterized
Release 133: 22.3 milllion records ° -
S X s BCT Bacterial and Archeal
28.5 billion nucleotides o INV  Invertebrate
4 Ave. Doubling time = 12 months 15000 3 -
'_E 9 _g MAM Mammalian (ex. ROD and PRI)
E 15000 = PHG Phage
@ 0000 10000 & PLN Plant and Fungal
§ ' s PRI Primate
5000 O ROD Rodent
5000 + @ a . . a
n E SYN Synthetic (cloning vectors) E
o 0 VRL Viral
R P S VRT Other Vertebrate
GenBank Release Entrez limit: gbdiv XXX [Properties]
Traditional GenBank Record Traditional GenBank Record
oo e = o iinear mT SLmee 1390 oo e T T |
Tonenon UoT16.1 oz eseseL Ten Uoml6.1 amed oM LB e santenat
So0Rch - omo sapiens tuman SouRca - fomo sapiors 0 saer
ORI ket Chordata; Craniata; Vertebrata; Euteleostomi; oRamizan 11 bladder”
Sataicine,n.f, Flolschmann D E
 mein e naperteno | "D mismatch repaic”
& mutL homolog in hereditary colon cancer TLE ' on Nuxber F23I367
SR Tt
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Tema  Sebmieent TTHAR1904) Tingres mst, eluculst piciogy, Husen i : o
g Vrensromn ettty o Z
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well annotated
Traditional GenBank Record
oo T | L.
e e Bulk GenBank Divisions
e +Batch Submission and htg (email and f1p)
- *Inaccurate
+Poorly Characterized
“;?;i%’ii EST Expressed Sequence Tag
JOURAL STS Sequence Tagged Site
GSS Genome Survey Sequence
Z HTG High Throughput Genomic Z
= =

well annotated
the sequence is the data| |




GenBank Bulk Sequence

Az211804 408 bp  DNA  linear Gs3 31-AUG-2000

tus purpuratus, purple sea urchin
ngylocntrotus purpuratus genomic
DA sequence.

DEETNITION

AcCERSION  A2211804
VERSION  AZ211604.1 GI:8427953
KEYWORDS  GB
souRCE
ORGANTEN
Schinodermata; Eleutherszos; Bchinezoa;
trongylocentrotus.
RESERENCE
AUTHORS 5., Rast,3 inez, ., Biondi,T.K.,
Foustka, ivingsten B.T., Wray
hrach, ., Britten,R.d, Davideon,B.i. and
rrrse project: Sequence sean, vircual map, and
JoURNAL 9514-9518 (2000
MEDLINE
PUBMED  1092019%

Tontact: Cameron, RA, Davidson, EH, Hood, L
Division of Biology 155-29

Californis Instituts of Technology
Pasadena california 91125, UsA

conmien

produced in quantity

GenBank Bulk Sequence

2211804

AccessTON

sEeERENCE 1
AUTHORS

DEEINITION £F_0153_B2_209_17A
| Spern genomic BAC

Camoron, R.A., Mahai
Suarczall, 5.,

idea; Buechinoidea; Echinacea; Echinoidar
Strongylocentrotidae; Strengylocentrotus.

walla

rongylo

08 op linear Gss 31-AUS-2000

ntrotus purpuratus, purple sea urchin
rongylocsntsotus purpuratus genomic
DA sequence.

& .P., Martinez,P., Biondi,T.R.,
Poustka,A.7., Livingston, B.T., Wray

TITE  [PEATURES

souRaLl source
MEDLINE|
PUBED

coneny

poorly

High quality sequence stop: 408.
Location/Qualifiers low accuracy
fetss

/organism="strongylocentrotus purpuratus”
:7668"

153 Col=18 Row=L"
trongylocentrotus purpuratus, purple sea
urchin, sperm genomic BAC library"

GTTGATGTT \GAGAATTCTCTGCTCCCCACCTCTANGTTGCCAGCCCTC

Tel 5-84: . /note="Organ: sperm; Vector: BACe3.6; BAC Clones in E-Coli]
e e Z characterized DH108” Z
Enail: acameronGealtech.cdy (= 96 a 150 e sS4 g 108 t e
foq priner: 77 B loRTGIN ®
Class: EAC ends 1t ‘tat
Thanseiey atquence seop: 100 &
121
by o ¢ e
241
301
36 Secaaca
14
EST Division: Expressed Sequence Tags What is UniGene?
|gbdiv_est [Properties] | A gene-oriented view of sequence entries
>IMAGE:275615 5’ mRNA sequence *MegaBlast based automated sequence clustering
GACAGCATTCGGGCCGAGATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCC
TGGAGGTATCCAGCGTACTCCAAAGATTCAGGTTTACTCACGTCATCCAGCAGAGAATGGAAAGTCAAAT . H
TTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAATGGAGAGA Nonredundun* sef Of gene orlenTed C|USters
GAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATCTCTTGTACTACAC . ]
TGAATTCACCCCCACTGAAAA JAGTATGCCTGCCGTGTTGAACC: TTTGTCACAGNCCC E°Ch CIUSfer a unlque gene
AAGTTNAGTTTAAGTGGGNATCGAGACATGTAAGGCAGGCATCATGGGAGGTTTTGAAGNATGCCGCNTT . . .
TTGGATTGGGATGAATTCCAAATTTCTGGTTTGCTTGNTTTTTTAATATTGGATATGCTTTTG Informatlon on TISSUZ fypes qnd map |°caf|°ns
SIMAGE:275615 3/, mRNA sequence -Includes well-characterized genes and novel
NNTCAAGTTTTATGATTTATTTAACTTGTGGAACAAAAATAAACCAGATTAACCACAACCATGCCTTACT
TTATCAAATGTATAAGANGTAAATATGAATCTTATATGACAAAATGTTTCATTCATTATAACAAATTTCC ESTS
AATAATCCTGTCA. TTCTAAATTTTCCCCCAAATTCTAAGC] TAAATTGGAAGTTAA [Z] . . Z|
CTTATGCACGCTTAACTATCTTAACAAGCTTTGAGTGCAA( T mrcmz;ccucmﬁ *Useful for gene discovery and selection of 2

make cDNA

library 80-100,000 unique

cDNA clones in library

mapping reagents

http://www .ncbi.nlm.nih.gov/UniGene/

EST hits A.t. serine protease mRNA
Distribution of 118 Blast Hits on the Query S equence

[iwz5215 #vo23735 FATLS Arsbidopsis thaliana GONA clone RAFLOS-16..5-1225 £0.0
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Arabidopsis UniGene Statistics

52,966
87,249
42,444
+ 34,790

217,479

27,159

Build 14
mRNAs + gene CDSs gefeg:h 2002

EST, 3’'reads

EST, 5’reads

EST, other/unknown

total sequences in clusters

Final Number of Clusters (sets)

sets total

25,976
17,758

115,000,000 bp
25,498 expected genes
5% uncharacterized transcriptst one EST

£ one known gene

16,566

sets contain both genes and ESTs

I8ON




Hs UniGene Statistics

UniGene Collections: Animals

UniGene Build 158
115,648 mRNAs + gene CDSS|pec 5 2002 Sequences Clusters
1,436,481 EST, 3'reads Homo sapiens human 3,966,221 128,826
1,779,347 EST, 5'reads Mus musculus mouse 3,348,641 94,528
+ 634,745 EST, other/unknown Rattus norvegicus rat 345,498 63,430
__________ Bos taurus cow 130,603 10,675
3,966,221 total sequences in clusters Sus scrofa pig 60.253 14315
. Gallus gallus chicken 118,031 4,993
Final Number of Clusters (sets) Danio rerio zebrafish 218,881 15,968
==128 826 Xenopus laevis frog 173,697 19,451
d sets total - g Ciona intestinalis tunicate 464,757 14,254 g
3,000,000,000 base pairs A Drosophila melanogaster fruit fly 277,372 14,835 A
33,111 S| 30 K expected genes one known mRNA Anopheles gambiae mosquito 43,713 2,581
123,884 S| 80% uncharacterized transcripts j[one EST Caenorhabditis elegans nematode 176,719 20386
28,169 sets contain both mRNAs and ESTs
Jan. 31, 2003
UniGene Collections: Plants Genome Sequencing - HTG, 6SS (WGS)
Whole BAC insert (or genome)
Sequences  Clusters
Arabidopsis thaliana thale cress 220,191 27,248 shredding
Glycine max soybean 178,849 8,815 N
Medicago truncatula barrel medic 83,918 5,823 AV it 'x" — / / /
Lycopersicon esculentum tomato 60,091 3,740 —[ //
Triticum aestivum wheat 305,454 20,458 sequencing cloning isolating
Hordeum vulgare barley 163,844 7,941 655 division
Zea mays maize (corn) 153,669 12,628 | or trace urchivel assembly |
Oryzia sativa rice 83,435 16,886 E E
Chlamydamonas reinhardti alga 83,548 6,549
Jan. 31, 2003 Draft Sequence (HTG division)
1
GSS Division: Genome Survey Sequences Working Dr'af'reqence
e ’__w PTE ol
+Genomic equivalent of ESTs
*BAC and other first pass surveys
*BAC end sequences
*Whole Genome Shotgun (some)
*RAPIDS and other anonymous loci
—_— -
T7 end - -— — SF:G_end
—_— I —
— — F4 o e
8 o
Genomic Clone (BAC)
gbdiv_gss[Properties] m




HTG Division: High Throughput Genome

Zebrafish PAC Clone

hase 1

— HT
Re s hci095801 G

phase 2 HTG

Acc =AC109580.11

VRT

phase 3
Acc = AC109580.14

— T9ON

‘ gbdiv_htg[Properties] ‘

40,000 to > 350,000 bp

HTG Division: High Throughput Genome

LOCUS AC109580 2463 bp  DNA linear HTG 05-FEB-2002

DEFINITION Danio rerio clone busml-183j13 strain AB, WORKING DRAFT SEQUENCE, 1
unordered piece.

ACCESSION ~ AC109580

VERSTON AC109580.1 GI:18497096

KEYWORDS ~ HTG; HTGS_PHASEL; HTGS_DRAFT.

SOURCE Danio rerio (zebrafish)

1OCUS AC109580 97770 bp  DNA linear HTG 26-0CT-2002

DEFINITION Danio rerio clone busml-183313 strain AB, WORKING DRAFT SEQUENCE, 4
ordered pieces.

ACCESSION ~ AC109580

VERSTON AC109580.11 GI:24414284

KEYWORDS ~ HTG; HTGS_PHASE2; HTGS_DRAFT.

SOURCE Danio rerio (zebrafish)

1OCUS AC109580 94348 DA linear  VRT 19-NOV-2002

DEFINITION Danio rerio clone busml-183j13 strain AB, complete sequence.

ACCESSION ~ AC109580

VERSTON AC109580.14 GI:24635954

KEYWORDS HTG.

SOURCE

Danio rerio (zebrafish)

40,000 to > 350,000 bp

Whole Genome Shotgun

I8ON

Trace Ar

chive (not in GenBank)

Trace Archive Querying

The

BACILLUS AN

2002 EDT | NCBI Trace Archive

ARTIBEUS JAMAICENSIS 1,959
ATELERLX ALBIVENTRIS

CAFNORMABDITIS BRIGGSAE 2,354,917

CHLAMYDOMONAS REINHARDTIL 13,105

Trace Archive
ol ceafap]
T
orite DROSOPHILA PSEUDOOBSCURA 1468398
e o :

FELISCATUS 430405
CALLUS GALLUS 654,84
SLYCHEMAX 157,39

Organism Count HOMO SAPIENS 12,639,167
ANOPHELES GAMBIAE  4.680.150 LR CATTA 34610
U
5 NUS MUSCULLS 56,637,307
THRACIS STRAIN AZ2 65,507 MICOPLASMA ALLIGATORIS 3

STAURUS 397,166

BRASSICA OLERACEA 173,145
CANIS FAMILIARIS 423,559
CIONA INTESTINALIS 1,929,113

CIONA SAVIGNY! 4,697,784
DANIORERIO 11,567,864

TAKIFUGU RUBRIPES 1973305
TETRAODON NIGROVIRIDIS 2,653,890
TRIPHYSARIAVERSICOLOR 2396
LAEVIS S0

ZEAMATS 0053

Total: 101687550

Trace Archive (not in GenBank)

Trace Archive ‘
ol Canlon

Trace Archive e

Search for [FPECES_CODE droreio AND TRACE_TVPE_CODE-WSS B Gt [at s 7
aus 4

Sovess TR | ¥ guipwith [~ At; ¥ SCE ¥ Quaty, [ FASTA 2 by ML, ¥ IoTable e

Retievs [voce =] Save] T ax iom

Stow] T =] ltoms perPage Hems 1-1of 20000 Pogo 10720000 Select page:1 234 56789 5> TENS 12,639,167

hta 60

Sel] applet Size to: @ Small € Medium © Big © Bigger TA v

s 5663,307

s Lae

205 1696

‘The request has returned 11406073 Iterns. 20000 Items can be displayed/saved.

I ©
CT C66CC TT TTIT6G TTG TTCGCT T 6C C 66TGTTTGG

st T1=15600105

Total: 11687550

Whole Genome Shotgun in GenBank

: AABU00000000

: AABS00000000

: AABR0000000O

: AABLO000000O

: CAAB00000000

: AABT00000000
Aspergillus terreus, whole genome shotgun sequencing project

£i[27262064|2b|AABT00000000.1|AABT01000000[27262064] ‘ wgs master [p ropert ies] ‘
I

Drosophila

[~ 7: CAAC00000000
c ti briggsae, whole genome shotgun sequencing project

strain y; cn b
encing project
27232097]gb|AABU00000000.1/AAB|

Ciona intestinalis, whole genome shotgy
£26556995/gb|AABS00000000.1/AABS

riggs:
£i[22417469]emb|CAAC00000000.1/CAAC01000000[22417469]

™ 8: AAAB00000000
Anopheles gambiae str. PEST whole genome shotgun sequencing project
i bIAA 1A 19683831]

™~ 9: AAADO0000000
Mus musculus 16, whole genome shotgun sequencing project

Rattus norvegicus strain
sequencing project
2i25762278]gb|AABR00000000.1/AAB)

Plasmodium yoelii yoelii, whole genom{
gi[23491527]gb|AABL00000000. 1| AAB]

Takifugu rubripes, whole genome shot
il IC.

£[21281728gb|AAAD00000000.1|AAADO1000000[21281728]

™ 10: CAAA00000000
‘Mus musculus, whole genome shotgun sequencing project
i AAAQ0000000.1[CAA 0800445

™ 11: AAAA00000000
Oryza sativa (indica cultivar-group) cultivar 93-11 whole genome shotgun
sequencing project

i A

00000000. 1AAA

19924305]

I8ON




Whole Genome Shotgun in GenBank

Locus aamsozonzsor 216 mp D
DEFINITION Ciona intestinalis ciona2sol, whole genome
ACCESSION 118501002501 AABS01000000

VERSION  AABS01002501.1 GT:2655631 coumun
KEVUORDS UGS,

p—

Ciona intestinalis
ORGANISH Ciona intestinalis
Eukaryora; Hetazoa; Chordaca; Urochordata;

REFERENCE
AUTHORS

a.
Glavina,T., Haukins,T.,
Levine, 1., SatonN. and Rokhsar,D.S

STS Division : Sequence Tagged Sites

+ Segment of gene, EST , mRNA or genomic DNA
of known position (microsatellite)
+ PCR with STS primers gives one product per genome
+ Basis of Radiation Hybrid Mapping
- UniGene
- Genome Assembly
+ Related resource: Electronic PCR

TITLE  The Draft Genome of Clona intestinalis: Ins d d
Teccebeate oragine § . i i §
SoumMAL - Science 230 (S601), 2157-2167 (2002) o) http://www.ncbi.nlm.nih.gov/genome/sts/epcr. cgi o)
ReriRmCE 2 fhases 1 o 2210
i
COUSRTN 707 soine Genene Thsvicuce
JOURAL  Submstced (26NOU-2002) Produstion Sequenc: gbdiv sts[Properties]
Ginome Tastitute, 2000 Kiecnert priver vai _
RH mapping using STSs Electronic PCR
UniSTS
Mouse or Human Chromosome
B C q
L — Electronic PCR
Genome
Hybrid Cells Resources
A f —_ el Query sequence: gi|20632100/emb|CAAA01067543.1),
Submkt 13514 bases
_L FTP site )
Mus musculus whole genome shotgun assembly contig
PCR Restlts Slatisicy 67542, whole genome shotgun sequence
A + - + % Related sites g
o) &PCR o)
B + - + Site (bases) M| ker Chr. Organism
c + e-PCR (old)
- 3965.4246 DI11Bhm52 11 Mus musculus
D + + - Map Viewer
12507..12639 D118eg21 11  Mus musculus
LocusLink
Results for D11Bhm52 Preview of Maps: Markers on MGSCv3
D11Bhm52 UniSTS 141 D11Bhm: }ﬁsm Sequence  Chr 11 mv
Sequence Maps [position: 78991264-78991545 (bp) =
i i HGSCv3HX] T HGSCv3 HX] G = HGSCv3 %] STS HGSCv3X]
Forward primer: AGCTACRAGGTGGTGGTTAG Seene 155030207 G camn0sTs.
Reverse primer: ATCTCACGGARGTGRACCAG fn 1 D11Segl5 MGL105360
PCR product size: 282 (bp), Mus musculus DI1Bhm32 MGT Map: Chr 1L CRRRI11855. D11BhmS0 MGL106776
I Position: 45,00 (cM) roasHK: e
| Genetic Map s T #1do3  MOCL105358
. Mus musculus 8 - = e
Name: DIIBhms2 ectronc PCR resuts . L AU040928 MGL 1342540
Also known as: MGE7317, MGEL06774 Genomic 2) o 1 ATBAT350 MGL 1202709
Cross References oL 67 i?.lf;?ﬁ'ﬁ}?!ﬁ“;.’:” o] | poon.s i D11Se21 MGL105353
LoensLink LocusID: 64820 Sequence (s mvscutos] rovomd ||, ooz, i e D11BEmS2 MGL106774
Symbol: D11Bhm32 (114878 bp) . L
Deseription: DA segment, Che 11, Bochm 52 TUL WS AT My DA i o T EB241108 MGLI6770
Position: 11 45.0 oM 81592
outon < Working Draft phase 1 (from GenBank HIGS division) | Z| T Fount
y e " | & CRARO10675. - HE1593  MGT1098533
AC026375.11112792 .. llJOﬂ:v:u:l‘::sg;lmu;h;;Q?nmc =i a0k D11Seald MGL105356
SEQUENCE, 15 o anon I D11EmmS3 MGL106773
ePCR Results GenBank Sequences ‘ + hd Lo ML e

SEQUENCE, 15 unordered
194695 bp)

ACDO4SO1T 63640 .. 63921

51
11, *+* SEQUENCI
PROGRESS =+, 3
unordered picces (139097




NCBI Der'lva‘rlve Sequence Data

Curators
E/
200
RefSeq
TATAGCCG
AGCTCCGATA
CCGATGACAA

Genome
Assembly

RefSeq: NCBT's Derivative Sequence Database

- Curated transcripts and proteins
- reviewed
- human, mouse, rat, cow, fruit fly, zebrafish, arabidopsis
C.elegans
Model transcripts and proteins
- Assembled Genomic Regions (contigs)
- draft human genome
- mouse genome

- Chromosome records

g - microbial &
B - organelle B
srcdb refseq[Properties]
Algorithms
RefSeq Benefits RefSeq Accession Numbers
* non-redundancy .
L . . . mRNAs and Proteins
+ explicitly linked nucleotide and protein NM_ 123456 Curated MRNA
sequences NP_123456 Curated Protein
. NR_123456 Curated non-coding RNA
updates to reflect current sequence X6 123456 Predicted MRNA
data and b|0|09Y XP_123456 Predicted Protein
« data validation XR 123456 Predicted non-coding RNA
. Gene Records
+ format consistency ) NG 123456 Reference Genomic Sequence J
C . . S Assemblies =
distinct accession series " NT 123456 Contig "
- stewardship by NCBI staff and NW_123456 WhGS Supercontig
NC_ 123455 Chromosome
collaborators =
Useful Entrez Limits: RefSegs GenBank Sequences Human Lipoprotein Lipase
how [500 2] Teems 1-217 of 217
i~ SR—— - mmxr.%wm&m
w2l IJ\AMLAKVSZDEG lm’ﬁﬂslﬁl o RSO ARSIIClE2]
Query Limit Accession | Description e s i e L7 s, romec sin 43 LIpGPR O TEDN LIPASE FRECTRSOR (NUALI), miovh
Prefixes fosttha it AL TR o0
srcdb_refseq reviewed [propl NC , NG , |Reviewed = ?f;;n gt 1) . on T i ) Somes plosc i 8 dn AT 017 "
e i ot T R
srodb_refseq provisional [propl |NC_, NM_, |Provisioml el
NP7 . 9\@\109: 19.1[149529[651389]
srcdb_refseq model [prop] XM_, Xp_, |Model e | e s e 80
XR_ ™ 6: BG656177 Links |
Reviewed Transcripts: srcdb_refseq_reviewed [prop] AND g ”:LUSMWMMWmwnmﬂmml ras: e o a1 | &
biomol mrna[prop] B e st Genonic Muta, 15 1] ST AP 1

ase {exe
prasapdlivintol
216 )06350 L
ipoprorea fpase (LPL) gene mENA
16721 2eb 283601 HUMLPLAA[IE7212]

Joms s N ey o s
P AU0350. AUTOSH[ 15281 6]

T08274
T04163 Fetu brin, Strutagene (¢a4936206) Homo sapiens ¢DNA dlone HFBDR3 sinlar (0

A sequence
[1o627a[317423]




Curated RefSeq Records: NM_, NP

Curated RefSeq Records: NM_, NP

LOCUS Lpl 3969 bp MRNA linear ROD 07-JAN-2002 LOCUS Lpl 3969 bp MRNA linear ROD 07-JAN-2002
DEFINITION Mus musculus lipoprotein lipase (Lpl), mRNA. DEFINITION Mus musculus lipoprotein lipase (Lpl), mRNA.
ACCESSION  NM_008509 ACCESSION  NM_008509
VERSION NM_008509.1 GI:6678709 VERSION NM_008509.1 GI:6678709
KEYWORDS . KEYWORDS .
SOURCE Mus musculus. SOURCE Mus musculus.
ORGANISM Mus musculus ORGANISM Mus musculus
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Rodentia; Sciurognathi; Muridae; Murinae; Mus. Mammalia; Eutheria; Rodentia; Sciurognathi; Muridae; Murinae; Mus.
REFERENCE 1 {bases 1 to 3969) REFERENCE 1 {bases 1 to 3969)
AUTHORS Kirchgessner,T.G., Svenson,K.L., Lusis,A.J. and Schotz,M.C. AUTHORS Kirchgessner,T.G., Svenson,K.L., Lusis,A.J. and Schotz,M.C.
TITLE The sequence of cDNA encoding lipoprotein lipase. A member of a TITLE The sequence of cDNA encoding lipoprotein lipase. A member of a
lipase gene famil lipase gene family
JOURNAL ~ J. Biol. Chem. 262 (18), 8463-8466 (1987) JOURNAL _ J. Biol. Chem. 262 (18), 8463-8466 (1987)
MEDLINE 87250454 COMMENT PROVISIONAL REFSEQ: This record has not yet been subject to final
PUBMED 3597382 NCBI review. The reference sequence was derived from M60847.1.
REFERENCE 2 (bases 1 to 3969) REFERENCE 2 (bases 1 to 3969)
AUTHORS  Zechner,R., Newman,T.C., Steiner,E. and Breslow,J.L. AUTHORS  Zechner,R., Newman,T.C., Steiner,E. and Breslow,J.L.
TITLE The structure of the mouse lipoprotein lipase gene: a Bl repetitive TITLE The structure of the mouse lipoprotein lipase gene: a Bl repetitive
element is inserted into the 3' untranslated region of the mRNA element is inserted into the 3' untranslated region of the mRNA
JOURNAL  Genomics 11 (1), 62-76 (1991) JOURNAL  Genomics 11 (1), 62-76 (1991)
MEDLINE 92112227 g MEDLINE 92112227 g
PUBMED 1765386 ® PUBMED 1765386 ®
REFERENCE 3 (bases 1 to 3969) REFERENCE 3 (bases 1 to 3969)
AUTHORS  Hua,X.X., Bnerback,S., Hudson,J., Youkhana,K. and Gimble,J.M. AUTHORS  Hua,X.X., Bnerback,S., Hudson,J., Youkhana,K. and Gimble,J.M.
TITLE Cloning and characterization of the promoter of the murine TITLE Cloning and characterization of the promoter of the murine
lipoprotein lipase-encoding genme: structural and functional lipoprotein lipase-encoding genme: structural and functional
analysis analysis
JOURNAL Gene 107 (2), 247-258 (1991) JOURNAL Gene 107 (2), 247-258 (1991)
MEDLINE 92084117 MEDLINE 92084117
PUBMED 1748285 PUBMED 1748285
Uleereppnce 9 (o 1 S Uleepeprnce 9 (o 1 S
Curated RefSeq Records: NM_, NP Curated RefSeq Records: NM_, NP
LOCUS Lpl 3969 bp MRNA linear ROD 07-JAN-2002 LOCUS Lpl 3969 bp MRNA linear ROD 07-JAN-2002
DEFINITION Mus musculus lipoprotein lipase (Lpl), mRNA. DEFINITION Mus musculus lipoprotein lipase (Lpl), mRNA.
ACCESSION  NM_008509 ACCESSION  NM_008509
VERSION NM_008509.1 GI:6678709 VERSION NM_008509.1 GI:6678709
KEYWORDS . KEYWORDS
SOURCE Mus musculus. SOURCE Mus musculus.
ORGANISM Mus musculus CDS 200..1624
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; /gene="Lpl"
Mammalia; Eutheria; Rodentia; Sciurognathi; Muridae; Murinae; Mus. /EC_number="3.1.1.34"
REFERENCE 1 (bases 1 to 3969) /codon_start:
AUTHORS  Kirchgessner,T.G., Svenson,K.L., Lusis,A.J. and Schotz,M.C. /product="1lipoprotein lipase"
TITLE The sequence of CDNA encoding lipoprotein lipase. A member of a /protein id="NP 032535.1"
lipase gene family /db_xref="GI:6678710"
JOURNAL _ J. Biol. Chem. 262 (18), 8463-8466 (1987) iref—" . "
COMMENT PROVISIONAL REFSEQ: This record has mot yet been subject to final ;gg—ii:g_,,;g;?:;gé%m
NCBI review. The reference sequence was derived from M60847.1. Jtransl - 7'MESKALLWVLGVNL SLTAFRGGV. DAGRDFSDIESKEALR
REFERENCE 2 (bases 1 to 3869) ranslation= @ il
Anmuon - o by " = 4 omeand 1z TPEDTAEDTCHLIPGLADSVSNCHFNHS SKTFVV IHGWTVTGMYE SWV PKLVAALYKR
OMMENT EEVIEWED REFSEQ: This record has been curated by NCBI statf. The EPDSNVIVVDWLYRRQQHY P TKLVGNDVARF INWMEEEFKY PLDNVHLLGYSL
reference sequence was derived from M15856.1. GRHARGVAGSLTNKKVNRITGLDPAGPNFEYAEAPSRLSPDDADFVDVLHTF TRGSPG
Summary: LPL encodes lipoprotein lipase, which is expressed in RSIGIQKPVGHVDIYPNGGTFQPGCNIGEAIRVIAERGLGDVDQLVKCSHERSIHLEF I
heart, muscle, and adipose tissue. LPL functions as a homodimer, g DSLLNEENPSKAYRCNSKEAFEKGLCLSCRKNRCNNLGYEINKVRAKRSSKMYLKTRS g
and has the dual functions of triglyceride hydrolase and E QMPYKVFHYQVKIHF SGTENGKQHNQAFEISLYGTVAESENIPFTLPEVSTNKTYSFL E
ligand/bridging factor for receptor-mediated lipoprotein uptake. IYTEVDIGELLMMKLKWMSDS YF SWPDWWS § PSFVIER TRVKAGETOKKY IF CAREKV
Severe mutations that cause LPL deficiency result in type I Severe mutations that cause LPL deficiency result in type I
hyperlipoproteinemia, while less extreme mutations in LPL are hyperlipoproteinemia, while less extreme mutations in LPL are
linked to many disorders of lipoprotein metabolism. linked to many disorders of lipoprotein metabolism.
JOURNAL Gene 107 (2), 247-258 (1991) JOURNAL Gene 107 (2), 247-258 (1991)
MEDLINE 92084117 MEDLINE 92084117
PUBMED 1748285 PUBMED 1748285
Uleereppnce 9 (o 1 S Uleepeprnce 9 (o 1 —
BT Alignment Based Models
cequence
MRNA coverag: 9
Overll prsent idemiy: 95.9%
26243 Exon 7: 18915-19035 (genomic); 1218-1338 (mRNA)
Genomic  mRNA A Donor Ace.
coordinates coordinates 1 idenity - misuatcles gaps - G, T Gp; XM 134193
Spidey s an mRNA-to-genomic alignment progran wu ;oo 21 s s 2 0 4 18915 TTCCCTACAGTGTTCCATTACCARGTCAAGATTCACTTTTCTGGGACTGA
a complete description of how Spidey works, click -
For an example, click here LT e e e e ey
— SO e l6L wa% 1 0 d e 1218 TGTTCCATTACCARGTCAAGATTCACTTTTCTGGGACTGA
V F H Y Q. V. K s G T E
Ien "
Genomic sequence (FASTA or Gl/Accession): ST mnna aees 1 10w 0 0 4w NM_00850
Exon
I upelms @m0 2 a% 1 0 4
Upload file: Browse. ) 4 18955 GGATGGCAAGCAACACAACCAGGCCTTCGAGATTTCTCTGTACGGCACAG
o 120864527: 4094135-4120440 s musculus WGsA] s s wwe 2 o 4 R
g 1258 GAATGGCRAGCAACACAACCAGGCCTTCGARATTTCTCTGTACGGCACAG
1609716339 9751217 243 99.2% 2 o 4 . N_G K Q H N A F E I S L Y G T
IOty i DI e 2 o 4 s |Z] Z
‘ S| 19005 TGGCCGAGAGCGAGRACATTCCCTTCACCCTGTGAGTATCT g
B "
From: [0 To: [0 8 06620628 1A A8 969% 2 o e o (B FEEETTEEEEEI e e el 1
o 1308 TGGCCGAGRGCGAGRACATTCCCTTCACCCT
mRNA sequence(s) (One or more FASTA or ° SESAED EBIES B DD 0 vod s vV A E S E N I P F T L
Gl/Accession) 2:
B st emmn me s 1 3 .
Upload file Browse... o
2S00 BEI9 1389 %% 19 S
[ 008508 n




Alignment Generated Transcripts:

XM ,XP

RefSeq Contig: NT , NW

Organelles

Accession: NC_002507 Refseq Chromoso mes:

Total Bases Sequenced: 17211

Lot T 007933 S585IS b D linesr Con DLAUS-2002 {
oS Py 502 bp wRwA  linesr mop Temv-2002 DEFINITION  folto Sapiens chromosone 1 :
DEFINITION Mis musculus lipoprotein lipase (Lpl), mRNA pocEsSION NI 007933 s _vooz12 2175676 e OB Linesr  CON D4-3UN-2002
ACCESSION XM 124193 WIO07933.10 612205060 serturmion MeS maseuius 565 supseeontis HuS_BIEAMOL 9T
VERsION  EM 134183.1 €1:20864361 P s ACCESSION N 000272
P . unan . VERSION  ME000Z72.1 GI:20915425
R CRGANISH Homo sapiens evwonns
SOURCE Mus musculus. Bukaryota; Metazoa; Chorlsource
CRGANISM  Mus musculus Mamualia; Butheria; Prin ORGANISM
ta; Metazoa; Chordata; Craniata; Vertebrata; Buteleostomi; RSFERENCE 1 (hsses 1 to 64305157) ; Chordats; Cranista; Vertebesta; Buteleostomi:
Manmnelia; Butheria; Rodentia; Sciurognathi; Muridae; Murinae; Mus. AUTHORS  NCBT Ammotation Project Rodentia; Sciuragnathi; Muridac; Hurinae; Hus
REFERENCE 1 (bases 1 to 3862) TITLE  Direct Submission serzeencs <576
AUTHORS ~ NCBT Annotation Project. JOUENAL  Submitted (31-0UL-2002) | AUTHORS BT Amnotation Project
TITLE  Direct Submission b ™ Direct supaission
JOURNAL  Submitted (15-MAY-2002) National Center for Biotechnology commnT JOIDL  Sobmisted (3-JRY-2002) Mational Canter for Biotechology
Information, NIH, Bethesda, MD 20834, USA genonic ssquence data. 1 Intormstion, 2da, w0 2000, U -
commnt GENOME ANNOTATION REFSZo: 'Tnis model reference sequence was sequence. CONENT - GeeHE NCTRTOn :’;W % NCBT contigs are derived fron assend
predicted from NCEI contig MW 000344 by automated computational on Aug 1, 2002 this seq gorense gestence data. They nay dncluds bott deaft and finsshed
analysis using gene prediction method: BLAST, supported by mENA COMPLETENESS: 10t full lloppmps ! reestionaziicrs
videnc ezRTURES Zocation/gualif e Srren
Also ses: source rsanion= s musculus
Documentation of NCBI's Annotation Process
FERTURES Location/Qualifiers
source 1..3862 ene gene
/organiam="us misculust
Z| e oz 12z, 1133 Z|
E neNa 12225, 12070 1240) E
gene Sinilac to nuclear mateix transcription factor
. by sutonated computstionsl analysis using
gene predictio scan.
evidence includ
o3 franseript o
x reatisons C e
/product="Tipoprotein lipase" Join (240..288 e e
/protein_i 134193.1"
: P : Locus NC_002507 17211 by DNA circular INV 02-AUG-2000
Loligo bleekeri mitochondrion, complete genome s . b
DEFINITION Loligo bleekeri complete genome.

RUCEIEIE corsston  nc 002507

vERsTON NC_002507.1 GI:87906: RefSeq Chromosomes:

SOURCE mitochondrion Loligo Y

o bp o
Views: Completed: Aug 2, 2000, NC Views: ORGANISM Loligo bleekeri NC
RNR:;?meU —_— Eukaryota; Metazoa; M —_—
Protein Vie B P R — Protein Vie! Myopsida; Loliginidae; Loligo.
L T \-.NEE/WB REFERENCE 1 (bases 1 to 7938; 17061 to 17211)
B . AUTHORS  Tomita,X., Usda,T. and Wat
Coding R g | M rmerro CodingR TITLE 7-Methylguanosine at the ancicodon wobble position of squid
sk O\ N mitochondrial tRNA(Ser)GCU: molecular basis for assignment of
RNA Gene D ) 23 RNA Gene AGA/AGG codons as serine in invertebrate mitochondria
ARNA=GIn JOURNAL Biochim. Biophys. Acta 1399 (1), 78-82 (1998)
Cizs s g eI MEDLINE 98390274
PUBMED 9714749
s . REFERENCE 2 (bases 1 to 6; 7978 to 17211)
e Ve \ i ST AUTHORS  Sasuga,J., Yokobori,S., Kaifu,M., Ueda,T., Nishikawa,K. and
wanFHE ot
- jatanabe, K.
i RiA-Tep TITLE Gene contents and organization of a mitochondrial DNA segment of
s Lt coxt M2y the eq\ud Loligo bleekeri
s JOURNAL Mo Evol. 48 (6), 692-702 (1999)
Logend: MIDLIE  3324cako
[ — Z PuBMED 10229573 Z
€15 -strand - RNA —strand o REFERENCE 3 (bases 1 to 17211) (=)
B AUTHORS ~ Tomita,K., Yokobori Si,S., Oshima,T., Ueda,T. and Watanabe K. B
Mitochondrion TITLE The Cephalopod Loligo bleekeri Mitochondrial Genome: Multiplied
Oreanism: Lolio bleckeri Regions and of tRNA Genes
ganism: Loligo bleekerl JOURNAL ~ J. Mol. Evol. 54 (4), 486-500 (2002)
Genetic Code: 5 MEDLINE 21953360
Lineage: Eukaryota; Metazoa; Mollusca; Cephalopoda; Coleoidea; PUBMED 11956687
Teuthoida; Myopsida; Loliginidae; Loligo. REFERENCE 4 1baeee 1 to 17211)
AUTHORS Yokobori,
Direct Eu.bmission
Tame i1 o1 212 One page.
Third Party Annotation (TPA) Databa oo TPA Ent
r r y hno on ( ) se TPA: Homo sapicns cquilibrative nuclcoside transporter 4 S in nrrez
(ENT4) gene, complete cds
25418479tpel BRO00627.1(25418479]
™ 2: BK00D646 n
TPA: Homo sapiens keratin 5b (K5B) gene, complete cds
£|25140705/tpgBRO00646.1|[25140705]
Annotations of existing —
Gen Ban k Se u ences 'TPA: Homo sapiens synovial sarcoma X breakpoint 8 protein
($5X8) mRNA, complete cds . .
q SRS B O00GSS 1[2514070] Genome annotations
; -genes
ows Tor community 4 BEO0DGSO ) -, e .
'TPA: Homo sapicns synovial sarcoma X breakpoint 9 protein .
1, 1, ($5X9) mRNA, complete cds Tr‘qnscr‘lp'fs
annhotation o genomes 125140701 tpsfBRO00GSO 125140701 ] -EST assemblies
D H 1. b H H 51 BK000S86 U
Irect submissions "TPA: Homo sapiens synovil sarcoma X breakpoit 6 protein
mRNA, complete cds
#[25140699/tpg| BK000686.1|[25140699]
BankIt Z Z
Sl Sl
=i I 6: BEOOOGST Unks B

tpa [Properties]

TPA: Homo sapiens synovial sarcoma X breakpoint 7 protein
($SX7) mRNA, complete eds
25140697tpgBK000587.1|[25140697)

~7: BKO00442 Lnks
TPA: Drosophila melanogaster FMRFamide receptor

complete cds
«25140695/tpelBK000442.1/1251406951

10



Sample TPA records

SETINIEIE ek 2es e puanive phiteeilicie eyt precirees (56

Sotledenil protein TR version  skop0is. e1izagssiss
Esston broon KEmORDE  Third Pacy Amtabion; ToA.
VERSIon  BRIODN2I.1 GI:24943085 =y 5 T
e e Tote vieasplanenes sexeprepiyte; BTy T

- VanoLiosnyer Lilispete; Soslss; Sescaser P
P lins Butheria; sodeotin; Seirosmathes Mocsid srasence plipt
mersEncs 1 hases 1 o 59313) H

UL Cheomosora 111 (3], 236-255 (2002)
10

mouse genomic annofq'rion v

]

€

"

Jpvo s pusative pistosuifakine pepride precursos”
in; it = s /./ o)
o p
sio i 1.2
e plase
pre P R——
Sene 7035, Gome 0] mse seare  257..340
Site ataes res. 5167732
¢ et o e [
The Map Viewer:
a common platform for integrated display
Genome Taxonomy Entrec
Homo supiens genome view  build 30 BLAST search the human genome.
coarch | Select Diganism PO — oo sapien: e
Other vertebrates P ﬂ ﬂ | Mus musculus genome view 'BLAST search the mouse genorne
ick the () to BLAST a genome -
ck the organism to view [l
gename.
PRI
Invertebrates
’
ﬂ )
E % h : h N o
Fungi
Arabidopsis thatiana genome view BLAST search Arsbidopsis genome
Plants Z Z
E | ﬂ Anopheles gambiae genome view ‘BLAST search A gambize genome E
PRI
Bacroria, © Organelles, © viruses
Zebrafish (Danio rerio) Map View o7 arun (malaria parasite P.
s falcip u! an View
lzmﬂééwgmgggugmg
Query: mismatch repair  [clear]
Master: SNP May
P Master: Gene Map pAEE
Total Markers In LG: 79 it
I Total Genes On Map: 486
IR egion Displayed: 651000.00-693000.00
bp
'mzlLN 542X HSAX SHex) symbol o~ (f;m.-s Labeled: 13 Total Genes in Region:
: T AM77082rs3727673  5.20 chr2lX)  Copdlxd Py prot2Rd  GenoXl gene aliases orient. product  deser
AI959593[rs3727680  8.10 1T UPFIL0177- + NP 701037 ubiquitin C-terminal hydrolase, family
AMIE3sIT27677 810 — PFIL 0178-  + NP 701038 hypothetical protein
AWI171124)rs3727687  36.90 h—— PF11 0179 - + NP 701039 hypothetical protein
AA497219)rs3727691  51.70 B-comonn |~ PF1L 0180 - + whypufheﬁfﬂ Pmt_n‘n i
9693213727699 56.80 [ cwioves { PFILOIBL- - NP 70104L tyrosine 1RNA ligase, putative
ALY 6530 Yo Bl | XD s0io6 O s meln o et
L AWI116229rs3727715 65.20 g O [ e S ncling nuclear profein ranfte g
T\ ABOTAOON3T27707 6520 ) | [ Jowes || PEILOIS4- - NP 701044 DNA mismatch repair profein MLHL, ®
mz:: 6s3731772771762 , gzg | — | PFI1 0185-  + NP 701045 hypothetical protein
1 [s3727729  89. | PF11 0186- - NP 701046 hypothetical protein
AWLSATGRITATTIL 10070, PFIL 0187 + NP 701047 clathrin assembly protein AP19, putati
| JI— - clathrin assembly protein AP19, put
T AIGSEI2USITATT0 12670 waraes | P11 0188 - - NP 701048 heat shock protein 90, putative
L/ AU227481s3727742 136,40
i /- ATT2274813727747 136,40 amoss o PFIL 0189-  + NP 701049 hypothetical protein
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BLAST

What's NEW in BLAST®

rew March 5th 2002: New database linkovts from BLAST
results. Results of a BLAST search will now link sequences

Web BLAST

Ge

nomic BLAST Pages: sequence based access

NCBI Home» Genomie Biology» Mouse

BLAST ' Blast the Mouse Genome

Search [LocusLink =] for ol

jew

from the BLAST resuls page o the NCBI L acusLink and ;
o e deicel BLAST your sequence against mouse specific sequences
soon i
I search for conserved domains 2 erences Database: [VGSCV =] Progeam [beet 3]
3LAS al . v
S I [Nucleotide BLAST + Search the Conserved Domain Database using ;“ M;g"‘BLhAST
Soet: 4 RPS-BLAST _ Begnsean_|
ucleotide BLAST|  » Search by domain CDART
— e : ! 1 Enter an accession, g, or a sequence in FASTA format:
ELanp » Search for short nearly exact matches 91116945959 | ref |NM_009726.1| Mus musculus ATBase, Cutt \:ranil
|Pairwise BLAST 2 - p
3LAST- o TAAACTTCAGACTCCAA,
|Protein BLAST + BLAST 2 Sequences T TGATGCTCTTCT TGCTA
Wz (CTGACTETTACTGCTCK ATAT
* Standard protein-protein BLAST [bl: Zl « ] Yd
* PSI- and PHI-BLAST .
st o st ey exse e | |GENOMic BLAST pages 2 E Optional parameters E
+ Human + Flies
+ Mouse o Nematodes | o Expect  Filter  Descriptions Aligments
| Translated BLAST Searches  Rat * Plants . ; 001 =] [defaut =] [100 3] 100 3]
« Fugurubripes
+ Mucleotide query - Protein b [blestf] | Zebrafish + Malaria —
« Protein query - Translabed db [thlast Advanced options:
+ Nucleotide query - Translated db [tblade] | |
T Begin Search Clear Input
. R . \
Genomic BLAST Pages. sequence based access Megqb|q51‘. NCBI's Genome Annotator
P NCBI Home» Genomie Biology Mousc
Search [Lowustine ] for 6]
BLAST . Blast the Mouse Genome
E
news  BLAST your sequence against mouse specific sequences.
manual . . . .
Feernces Dasbase: ST Program [ ] Long alignments between similar DNA
% use M{
sequences
ccin FASTA format + Concatenation of query sequences
e 26.1| Mus musculus ATPase, Cu++ tran: F h bl
races TCAATTACTATCAC! .
rr1cer[AlONOTTIaCeS  CAGCAGATTGGGARAGTGAATGGTGICCATCACATT, aster than blastn
C ends AT TATGACCCTARACTTCAGACTCCARAGACCETCE, . .
RNA TCTCCACAATGCTAACCCCOTCCCTGTCTTAACCAR » Discontinuous MegblasT allows cross-
creactafProten FCTGCCTTGOGACCATAT CCARAGTACATTGCT CAAG,
T . .
4 e | . species comparisons .
|gscan_protein o o
Optional parameters =i =i
Expect  Filter Descriptions Alignments
001 =] [defaut o] [100 5] [100
Advanced options:
BeginSearch | Clear nput._|
Web Megablast: Genome Annotation Genome Annotation
i .
Sieal wsoriace BLAST T -
2 # Query 1] UI-H-ET +s1 NCI_CGAP_EI® Homo sapiens cDNA clone UI-H-|
clectide N - # Ilalahase
oxeloetes # h!]ds Query id, Subject id, % ld!ntlt!l. alignment lEngﬂl. mismatches, gap openings, q. start, q. enq
® Query: g 1 NI CGAPF10 oo sapiens conn clone UI-H:
What is Mega BLAST? Whati st 1o o3s539. usornm O o
(¥ uery: 91124800568 1gb|ChNGG18 1| UI-N-DT0-atz-n-16-0-01 51 NG ) i
24810368 [ | ol _1| gi 0335335 |HS973] 0
24s00s6s A 355315 15973 o
Soue [24972120 human COX2 ESTs S lery: 91 194s721101gb 04369056 1] UT_N-F11-ble-i 15 0 015 a clone U1
24471786 il .1| gi 033533.5 | HS973M2 1000 5w H H
22789857 ai| 0335335 [ HS973M2 82
21860901 = ¥ Query: gi]zuw17ln|gn|cnslslsz 1| UI-H-FT1-bia-j-17-0-UI.s1 NCI_CGAP_| FT1 omo sapiens Con clone UI-t]
T s T 0a2590.5 973z 960 a2 u 1
02530 5 9732 To.00 102 o o
o ik _Browse.. | Lo e o125 R0057 o muns362 1| et inan coton conchr t1soue Hom Sapicns chme.
guizzreNSTIgp o6 1L o ungsagsens Loazsad.issron ’
Set me,i'fo ,7 ¥ Query: gi|21860901|gb|BQ722064.1] AGENCOURT 8100544 Lupski_synpathetic_t ik Home 531119!\5 coma c1one 1
subsequence
abaeduence Z g1 121860901/ gb | BQ722004.1| i | 4468336 | enb |AL033533 .5 |HSO73H2 w00 g2 o o bd
Al 0i]21866961| gb | BQ722004.1| g | 4468336 | enb | AL 633533 -5 | HS973H2 ¥ Al
Choose g =l ¥ Query: gil 1] UI-H-E2 51 NCI_CGAP_( che fomo sxp)ens Zonn clone uL-t] o)
e g)|z1uma7|gn|ansvuasn 1) 01| 4468336 | enb | AL 833533 .5 |HS973H2
Tuery. 91130153062 130i54100875"1| 1522009 1 Nelton Norhaized Human 1916¢ & WIS 1 Homo sapiens cot
Renen gt Retilgg A e 033599.5 Hso7amz 100.00 uos 0 o
endpoints only endgi 1 gi 8335335 |HS973H2 1680.60 104 0 0
R BLAST! B Reserauen T masstan - D - DD
\
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Discontiguous MegaBlast:

Human vs. Xenopus
ST

Trace Archive searches with discontiguous Mega BLAST

This page is optimized for cross-species comparisons

F3i14506264 | rot [_DU0963. 1] Homo sapiens ESs2 E|

Search

Discontiguous MegaBlast:
Human vs. Xenopus

ponarree: RLAST

Score = 133 bits (69), Expect = 2e-29
Identities = 209/275 (76%), Gaps = 16/275 (5%)
strand = Plus / Plus

Query: 1482 aatgagt tt-atget tga-atcatttgaagaacttacag 1539
R N e e R R A

Sbjct: 54  aatgaataccggaagcg-tttcatgctcaaaccctttgaga-cgttcgaagagctgacag 111

Query: 1540 gaga-aaaggaaatgtctgcagag-ttg-gaagcactctatggtgacatcgatgctgtgg 1596
[ N e A e R e RN A

Sbjct: 112 gagagaaag-aaatgtcagctgaacttgagaa--actatacggtgatattgatgccatgg 168

Temal e .
- P o % Sbjct: 169 a 9¢ ttgt gga-geta 227 g
& B
dan |FETORLE B ST B Query: 1656 atggtagaagttgg-agcaccattctc-cttgaaaggacttatgggtaatgttatatgtt 1713
T T T CEE T T PO T T T
B e Sbjct: 228 atggtaga-gatgggagctccattctctcta-aaaggectaatgggaaatcccatatget 285
o (IR -+ GG
Query: 1714 ctcctgcctactggaagccaageacttttggtgga 1748 U
3D Domains vs. Conserved Domains
3D Domains
* Protein folds are divided into compact, independent
structural elements based on breakpoints between
elements of secondary structure
+ Derived by computation only
1 100 200 M . . . .
(I Conserved Domains * Purely 3D objects that can be discontinuous in sequence
— 1 P —_— . P W .
- Conserved Domains
2 + Based on protein multiple sequence alignments created _|
B from a combination of sequence and structure data @
+ Curated by hand and computer (Pfam, SMART, NCBI)
+ Conserved sequence elements that perform a common
function
Conserved Domain Database Functional Domains
>gi|22831555|gb|AAF45724.2| CG3954-PA [Drosophila melanogaster]
N SRRREHET CLEABKLL ARL 5N POAETL
SKECDEVL VR IDDR VIRV RUGDKR DV CEoR S8 S1ESE L DHYKENEHVE H
- PSSMs created from e SRR DLV
- SMART oeseAvaL TATCOLLT GGV VT DE UNAVAGENT RV VI KEY SRCREKCA
- <
PFAM (j NCBI NCEI Conserved Domain Summary
- LOAD e Seareh i ferkolePoton St Toronony
- Clusters of Orthologous Groups (COGs)
- CD: NCBT Curated Domains (structure and sequence) uery G131 MISTIA.L1 CEISSAER Torosophiie
’ nelanogaster
+ Searchable using RPS BLAST (941 letvers)
+ Domain Architecture Browser (CDART) g Database: cdd.v.1.60 g
B [Click on bexes tor muttiple slignments B
[_siz sz JNFTF [ Firc ]
Show | Domain Relatives Show | Domains in Entrez Show | Details
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Functional Domains: Details

overy- ai

caassa-sa (prosepkila

a1 daracs
>gi|22831555| gb| AAF45724.2| CG3954
MSSRRWEHPTTSGIEAEKLLOEQGFDGSFLARLS
FATLPELVQYYMENGELKEKNGQAIELKQPLICA]
SKPGDFV:
TAAGINARVEQLVKGGEWEEF ESLQQDSRDTE SR]
AEYINANYT

batabase: cid. v, 60
10,315 poams: 2

03 zoral eslumne

Fiakonbowes ormitie srimens

CATCSRKSDSLSKHKRSESSASSSPSSGSGGRC E—T—
DSSGAVSISMAEREREREREMFKTYIATQGCLLT —T—
RYWPDEGRSEQFGHARIQCVSENSTSDYTLREFL
DVNTRQSHLAQAGEKPGPICVHCSAGTGRTGTET
TEAQYKEVYYAVOHYIQTLIARKRAEEQSLQVGRI E ]
T 500 oman ez
;’ALLGGI YSE © . This CD D structure. To displ ., downlond Cn3D!

catayze th.

) e

c doma.

e milchDEIE PP, Protein tyrosine phosphatse, emlym doma,

< ECDDBIGD pm010. 1 phosphiase oot s

©llCDDISS0 pam00L02, Y_phosphutuse, Prolci-tyrosine phosphatase.
0G3599, PTP2, Proten tyros

= Smato0404, PTPe. moli,
#mCDDIR6S cd0L73 S, St Bomology 2 o
5265 cdooL73, SE,
D406 ptam000L7, SEL, SE2 domsin
+:ICDDPA prmpons, SIS dousn

catlyt..
ignal frsducton, ...

ey 2 domaing; domain,
enlCDDITI3 smart002<2, SE2. Sre homology 2 domins; St homology 2 dormain.
m‘\unb\l 191 COG153, CDC1, Predicted protein-tyrosine phosphatsse [Signal

Score E
its) vaue

260 3e67
576 Se9

I8ON

930 119
17 3e07

Links

cdoot:
SH2: Src homology 2 domsins; Signal transduction, involved in recogrition of
phosphorylated tyrosine (pTyr). SH2 domains typically bind pTyr-contsining igands
via two surface pockets, a pTyr and hydrophobic binding pocket, allowing proteins
with SH2 domains to localize to tyrosine phosphorylated sites.

2: cd00047 Links
PTPe: Protein yrosiae phospl ®TP) on of
they i
pathways. The depth of the active site clefl renders the enzyme specific for
‘phosphorylated Tyr (Tyr) residues, instead of pSer or pThr. This family has
distinctive active ste signature motif, HCSAGXGRG:. Characterized as either
s. Receptor-ike
TP domains tend o oceur in two copies in the cytoplasmic region of the
transmembrane proteins, only one copy may be active.

32 smart00404 e

PTPc_mofif: Protein tyrosine phosphatase, catalytic domain motif, B Domain S
in Entrez

art00252
SH2: Src homology 2 domsins; Src hormology 2 domains bind

polypep 2 Specificity is provided
via interaction with resicues that are distinct from the phosphotyrosine. Only a single
occuntence of a SH2 domain has been found in 5. cerevisize.

rt00104 Links
PTPc: Protein tyrosine phosphatase, catalytic domain;

6: pfami0102 Links
¥_phosphatase: Protein-tyrosine phosphatase.

7 pfami0017 Links
H2: SH2 domain.
8: COG3599
PTP2; Protein tyrosine phosphatase [Signal transduction mechanisms]

a

9: COG2453 Links
CDC14; Predicted phospl ‘mechanisms]

I8ON

Feature 1

QETRTVTHEQYTGWPDEGVPESp-DS LLDLLRKVR!

consensus
25HP A

NTERTVWQYHFRTWEDEGVPSDD-GGVLDFLEEVE!
VHVGNWEDQTAVS -~ EVTKALASLVD
HVENWPDHQPLPS t-DQLEY LADRVKn
eKPYELLQTQVENWPDLGTLINp-TSTLOATNVEN!

] AYRDTPDS -KKAF LHLLAEV

17534019 W
17506579 16 RFHGWTEEN. EDEMAFTNTME:
17554484 1029 ~(PEFTTEHLVYRGWKDRLVPESp-KIMLDLLDKVN

320 330 340 350

tn-- 1078

3D Domain

Faerirae. sceor e c rn-rsvenisan (i 1P =l

Snraronrua| s

Feature 1 e, o Mave Up
Stat consensus 4 o ;I
talist ) cwp a | [ | [
Aligned] T r ™ — Z|
Proteins] 154y s T B T T T lc : o
ledu s urated Alignment
ai 731478 [PSHP_A |~~~~~~~~~imdagPVVVHCSAGIGRTGTF IVIDILIDI i rek 9 5
i 2499758 lconsensus ~~~~~~~~~~pgsgP |VVHCSAGVGRTGTF IAIDILLOR | eae~~~~~~n~nsnnnnagyy
ol 3183126 1YTW ~~kgssavaddsk |RPY IHCRAGYGRTAQL | GAMCMNDS r ns~~~~~~~nwnnnnmnnng |
gi 17534015 e 1G4U_S  |~~~~~~grsssdkhLPMIHCLGGVGRTGTMAAALVLKDNph~~~~~~sannnsannnnnns
gi 17506579 knncmssEL 9i 731478 |~~~~~nyyqndq|pT|LVHCSAGCGRTGTLCTIDSILSNfemfemlqke fvk Ikypakl fd,,
gl 17554484 lgi 2499758 « oa T T
Y
000
— Structures
Query @GP —
iz
Sinilar donain architectures
2 seqerces (e —
R et e
P T — - -
S
29 Sequerces  {Mjuml
e N vt
41 Seapences ﬁ? P ———
5 e —
ety
2 Secuences e ——
[ ey wt a ra
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i Y 5 A
§ Seuerces  e— - e —
B G o2

17 Sequences -
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Result page: Previous1 2 3 4 5 6 7 8 Next

14



MMDB: Molecular Modeling Data Base

-+ Derived from experimentally determined PDB records
+ Value added to PDB records including:

- Addition of explicit chemical graph information

- Validation

- Inclusion of Taxonomy, Citation,

and other information

- Conversion to ASN.1 data description language

Structure Summary

Taxonomy: Homo sapiens

Deposition: ¥V Xu, S.C Harrison & M.J Eck, 24-Jan-97

Reference: Pubied MMDB: 6313 PDB: 1FMK

MMDB
> NCBI Structure Summary

Publied

Cn3d

. i i Protein
Structure neighbors determined by Z Pl — - I - Z
Vector Alignment Search Tool (VAST) 2 s ET) 8
. 3D Domain Neighbors
Conserved Domains
al Alig
Z| Z|
o o
B B
T e o
TFMK ivnntegdwwlahslstgqtgyipsnyvapsdsiqaeewyfgkitrreserllinaenprgtfivre 1FMK RLPQLVDMAAQIASGMAYVERMNYVHRDLRAAN | LVGE~~~~~| NLVCKVADFGLARI iedney~~~
[1CSN SVKTVAMAAKQMLARVQS IHEKSLVYRD | KPDNFL | GRpnsknANMI YVVDFGMVK fy rdpvtkgh
] ] | st ol
.
Cn3D: Simple Homology Modeling Using Cn3D to model domains
B 17~ - coso p =] 1 JT=1E]
i e TR PR
=
Tyrosine kinase, catabtic domain; Phospholiansferases. Tyrosine-speciic: j
kinase subfamily
TFGI_A: 13114365 (Homo sapiens] Chain, CyatlStuctuse Of The
Siosaspan ] entiomenpen| [
2 e .
 human | ) 8 DLLSFALGI ARGHEY LESKNEVHROL AARNCLVGENKTV | ADFGL SROL Y504 8
== human

Vew Ede_lowsatode

1FMK  RLPQLVDMAAQIASGMAYVERMNYVHRDLRAAN | LVGENLVCKVADFGLARL | EDNEY TARQGAK|

\gi 64484 KLPQLVDMASQIADGMAF | ERMNY |HRDLRAAN | LVADNLVCK | ADFGLARL | EDNEY TARQGAK

DR swordtail = 2|

lgi 1174437 3

172457, 255 Bk pon 10

OLVDMASQ|ADGMAF | ERMNY |HRDLRAAN | LVADNLVCK | ADFGLARL | EDNe
VLLYMATQISSAMEYLEKKNF | HRDLAARNCLVGENHLVKVADFGLSRLMTGD~
QLVGMLRGI AAGMKYLADMNYVHRDLAARN | LVNSNLVCKVSDFGLSRFLEDDt
LLLDMC | QVSKGMT YLERHNY I HRDL AARNCLVGSENVVKVADFGLARYVL DD~

lgi 14286176 DL 1Y | ATQVASGMEY LESKQL I HRDLAARNVL | GENNVAK | CDFGLARY | ADD~

lgi 8928302 ELLD | AWQVAEGNCYLESQNY I HRDLAARN | LVGENTLCKVGDFGLARL | KEDv
lgi 2499673 HLLGFACQVAEGMSYLEERRVVHRDLAARNYLVGDDL TCKVADF:
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Variations

I8ON

dbSNP Data

- SNPs, Microsatellites, indels

+ Clinical and Neutral Polymorphisms
* Separate submission pathway

+ Resource for annotating genomes

I8ON

dbSNP Release 109

RefSNPs mapping onto sequence: erionerotein
PRNP NM_000311

BUILD 109 STATISTICS:
Organism  Number of Submissions Number of RefSNP Clusters Number of (ss#'s) Number of (ss7s) e e T P I o o e
(ss#'s) (s#'s) (# validated) with frequency  with genotype el e I el s posion o
human 4892258 3078968 (515340) 196054 32101 oo sgmnp e — - Regim in
e codang
African malaria mosq 430291 429587 (0) 4605720 151894282 ND. s
mouse 115466 111235 (79747) 79752 s D, =
zebrafish 2031 2025 (2025) 2031 e D,
chickens 1210 1204 (0) 4606385 151931969 ND. =
nematode 1065 1065 (0) a6 025114 ND. s
e e 278 278) e e i i
thale cress 184 184 (184) 184 6091 aasIIND.
plasmodium 203 40) s msmonD
Collared fiycatcher 37 3767 37 4611391461192 3054138 D, pa
European pied flycat 28 20 (20) 28 — — o)
lowland gorilla 4 4(0) ——
chimpanzee 2 20) 2
Pig 2 2(0)
rat 1 10
Isubmitter records for this RefSNP Cluster t
The submission 552420046 has the longest flanking sequence of all cluster members and was used to instantiate sequence for
51799990 during BLAST analysis for the current build.
NCBI Validation |Entry Update Build Molecule Sequence Observed Ancestral Success
Assayp  HendleSubmitier ID  TErl T hote  Date Added Type Orientation Alleles  Allele  Rate
3 1 1200180 Genomic forward  A/G unknown
[Fasta sequence (Legend) L 1_ 1_
validated by multiple, independsnt submissions to Iterarure
| snifdbsNPirs1 799990 alielepos=26fotalLen=s1as | | the refSNP cluster
ﬁ validated by frecuency or genotype data
— X vd Z|
| 1| validated by submitter confirmation E E

chromesomes apiece

all alleles have been observed in at least two




PubMed

Database resources of the National Center for
i ion: 2002 update

Pubmed

ko P

Limits " Fraviswndse  Fistory
Dicplay | Absiact ElStew 201 Sor

Database resources of the National

Wheeler DL, Church DM, Lash AE, Lef|
Tatusova T, Wagner L, Rapp BA.

David L Whaeler', Deanna M. Church, Alex E. Lash, Datlf D. Leipe, Thoms L, Madden,

Joan U_ Pontius, G
‘and Barbara A. Rapp

qory . Sehuer, Lynn bl Sch

ana A Tatusova, Lukas Viagner

Bl 52,8630 Rochil e, Btesd, D 2ces, USe.

s s s g 261

psToACT
0 addiio to maitskingthe GenBonk nucec
B

by omaton 0CED proids 6oy sl

Feaouras e Entss, Publed,Locoe Lk
esonomy Eronser Doa amalyls esouees ncu

DATABASE RETRIEVAL T00LS.

HomliGene, Gaabace f Sigl Hiclssids Py
i flapyiowar, Hunaniniouss Homcioy s
Conce Chramossins Aoarcton Prowct (CCAF)
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‘Buiding 38, 8600 Rockville Pike, Bethese]

T addiion to maintsining the CienTanik ]
nformation (NCBI) provides data analysis

Sices s (GEO), Onie
Hendaian mherkance b (I h Lo kculor
g Dbt GG g o Cormned

TcODL Auormnting many of tho

BLAST,
S AF o e roborcas s b secoset Beough

Book List

Online Book Collection|

‘Basic Neurochemistry, Molecular, Cellular,and Midical Aspcts. 6th
ed

Siege, George Agranof, Berard W Alvers, K. Wayne
‘Unter, Michie D, ediors

Phalagelgha, Penmgivansy Lispincoll Wilros & Wins, 1090
ISEN 0 397 51820 X

C. elegans IL

Fudde, Domald L.; Bwaerthal, Thomas, Meyer, Batara . Pres, Janes B,

sher, Stephe ;.

edirs.

Phinvies (NY): Cold Sping Harber Laboratory Peess, <1997

Cancer Medicine. 5th cd.

Bt R Kot Dol W, Pulck gt Wt Rh
Fre, Exl, it

Cooper, Gt
S, Mcichusets: S Asscats, | 2000
TSN 0 87683 106 6
Developmental Biology. 6th i
Giter, Seatt

i, sl S Asscils, ;000
ISBN 0 87593 243 7
Lnomunobislogy. 3th &
Janeway, Ctastes A Traves, P, Vsfprt, Mat, Shiomchi, ek
e Vo an Londo: et ublsags 2001

‘The Human ATP-Binding Cassette (ABC) Transporter

E Superfamily.

Dean, Micheel
Monograph

Bethesda (MD): NCBI, Natioral Libray of Merkcine (US); 2002 Nov
Medical Microbiology: 4t cd

Cieton ety of T it Bt 1908

1SBN 09631 1721 1

Modern Genetic

is.
G, ctony 1, O, Wik M; i, ety Lowet, it

e Yo 0 Feomean & o, 1658
Molecular Biology of the Cell. 3rd ed.
Aluers, Bruce, Bray, Denus, Lews,

James D

Nexw Yol and Lendon: Garknd Publisking, e1994.
Molecular Cell Biology. 4th cd.

Lot rvy, Bk, Aol Zunsy, 5. Lawrece, M, P Baliare

Davi, Darnel, Jae
N o W ot & i 199

i Ly of Mosicine (U5 2002 Now

Julan, Rafr, Martn, Roberts, K, Watson,

I8ON

variety of o L 2 Introduction to Genetic Analysis. 7th ed.
‘Entrez, PubMed, LocusLink and the Taxon{  yrgopucrion "‘ ‘;Lm.‘m\w” m‘,www“ Griffts, Asthony J F., Miler, Jeffey H.; Suzuld, Dawid T , Lewostin, Richard Retroviruses.
ECR, Ot RS, Ui ol N o S| g Coftio, Join M., Hughes, Stephen H; Varous,Har
Buman 3 i et D el =i New York W H Frectuan & Co; <1999 P . o i o Lo ot IV,
B G St i ESSUESEATE BA RER Py S Tt etk i
database, Retroviral Genotyping Tools, SA tlﬂ,“,“;fiﬂbll“l;?ﬁ"?f‘i\.‘“ll.‘:iflﬂ““" SISO 1y L AST FANILY OF SEGUENCE SMILARITY ‘Nasiozal Insiutes of Helth it Ree O; Mk b A, efor
Inheritance in Man (OMIM), the Molecular | o 1 i bt Cokek b SRS NCEI, ot s copyrght ‘Zuckachorert Poblsters,
(CDD). Augmenting many of the web appliq :‘Nn et s (S Sy S ‘The Human ATP-Binding Cassette (ABC) Transporter G e 7
i al sets. m el et e ot sy s Superfamily. Chapter 6, Sml“lWX and Vaccinia.
i g b e o s oy Vi e
E st Wt . s

s 5 Suiet o, 1365

Monograph
PMID: 11752242 [PubMed - indesed for Bethesda (MD): NCBI, Nationsl Library of Midicne (US); 2002 Nov.

Online Books Full-text Full text and figures

= ylnvn\pwph(

The Hum.\p ATD- Bmdmg Casse = B The Human ATP-Binding Cassette (ABC) Transporter Superfamily
@ }l??yTransporter 6upkrtfm|1y
Zelc Phylogenetic Analysis of Human ABC
Tavigation Genes
i o 18,2002
et e e R The identification of the complete set of human ABC genes
el allows a analysis of the
i Gt Scson Loty of Ooamis Doy tonCoer Alignment of the NBFs from each gene and a neighbor-joining
e Yot I e AT tree resulting from this analysis is displayed (Figure 3). The
01046 1500 demantrizos subclassification of ABC transporters is in excellent agreement
with the phylogenetic trees obtained. In particular, all major ABC
Abstract transporter families are represented in the human tree by stable
clusters with high stafistical significance.
e 4
s eporyis o This analysis provides compelling evidence for frequent domain
" , duplication of ATP-binding domains in ABC transporters.
I 5 a Virtually invariably, both ATP-binding domains within a gene are
- i Coeiion? 9 more closely related to each other than to ATP-binding domains
sopestail = from ABC transporter genes of other subfamilies. This could
¢ et Foreact represent a concerted evolution of domains within the same gene,
e st o . but this seems unlikely because the two domains within each gene
S | : are substantially diverged. Therefore, it appears that duplication
[peres sopdras £ s Dt s e sy of ATP-binding domains within major ABC families was a result
€ s |7t b il ¢ of several independent duplication events rather than a single
ancestral duplication, 4 vo»

I8N

NCBI Handbook Online Mendelian Inheritance in Man

Short Contents | Full Contents Other books @ NCEI 3. Macromolecular Structure o] ciar|
Databases Previewindes  listory Ciiptoars Detalls
oy Enc sayers and teve Byant
Part 1. The Databases s: Title, prefix star, with Allelic Variants
Summary s [ [ ] senaa [
)1, Genarik The Nucleotide Sequence s s o et st v v i 09 toms 100t One e
Database r
Tene Mizrachi o 142250 -
R e o " HEMOGLOBIN, GAMMA G; HBG2
D2 PubiMed The Bilogaphi Datsbese iy e
Kathi Canese, Jennifer Jentsch, and Carol Myers :{:31:: v e i n th SEAST S (et 15 Srom's 142200 Links
ke i aaahbea a5 Wi S ) o b . " MEMOGLORIN, r,ww\ ARG
03 Macromolculr Suchre Databases e o f:;:: ’:j'w“:::”;”‘“ Gemrmg i I
14, The Tasonomy Project S SRR i  EMOGLOBIN-DELTA LOCUS: D
Scott Federhen EE— Femplons i
e 100 e
5. The Single Nuceotide Polymorphism T Z "m0t 0B 1Ta Locus,
Database (dbSNP) of Nucleotide Sequence vt o
Variation E
Adsienne Kitts and Stephen Sherry "
6. The Gene Expression Omnibus (GEO): & R
Gene Espression and Hybridization Reposiory -
Ron Edgar and Alex Lash e R

roc a0t s

SRR v o o Lol

IN--ALPFA LOCTTS 1; HBA
THALASSEMIAS, INCLIDZD
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OMIM HBB

Seeblon Fem

[ 6208 HEMOGLOBIN RIVERDALE-SRONX [H38, GLY24ARO] wahJ vahk  wshl wahM  wahl  prpR preB prec pred
" HENOGLOBIN-BETA LOCUS; HEB B, ; [ Ol — I:I:ll . ®
e ooen 9238 HEMOOLOBIN RIVAOH 188, Ly 204610 Fames1 342783 344316 347643 349181
RS A AR P St et 57, erpl FrpE codk  cod cynR_ oyl eyeS cynd oA
TABLE OF CONTENTS 0240 HEMOGLOBIN ROSEAU-POINTE A PITRE | : DD:I E 0
y Jp—
I FoEEnL FL7ES FEasiE ] E=ETE
4201 HEMOOLOBIN ROTHAGHILD 4B, TRFOTARG] lacy lac2 lacl mhpR whpR whpE  mhpC
Sz s o oty i I
L SR 242 HEMOGLOBIN RUSH 1458 oLUTG1GLN FEBESL ] TeTEan 323151
MBI Febdmsad o mhp]] mhpF  mhpE Genes aill  adh yanN vail  wizl_1
e 0243 HEMODLOBIN 8 488, OLUBVAL] ®
— [ —
TX‘TW ) g ey e e e e e FEES L 372783 374916 R EFETETY
gty Hy A M bota g e sickies cases e el mema ) P & g wiZZ_1 vaif  waid tauAl  tauB tauC taul  hemB DEETE  waiT g
e | SR B ) | — ) S N B S — N
(aspmptomatc). @ s o et o S copshn 5 e e s T mm,m . . . .
Patents it hass e msorpresen i the e yar of e with severe e 3BABS1 3BZTEI 384916 38TA43 389181
e s b i A -
ety v oo oo B ¢ o s | i e —_
assocition hmﬂnennncnmngw‘ymrvpm st (Kan and Dozy, 1079) oo
LocusLink: Gene Based Access LocusLink: Selected Higher Genomes
A single query interface to : ~
gle query Species Loci
-Sequences Human Hs 32,312
RefSeqs Mouse  Mm 65528
GenBank * Rat Rn 36,521
*Maps - the Human Genome Map + Cow Bt 2,053
RH Zebrafish Or 1765
Cytogenetic Z Z
ytog 8 C.elegans Ce 22,207 8
-Assembled Genomic Sequence .
, q Fruit Fly — Om 27516
*Genome annotations
. .
En‘rr‘ez links January, 29 2003
LocusLink Genes Database: All Genomes
|—|Pungd OMIM HomoloGene ‘ ém& =
= Search[Genes =] for Go| Clear |
LocuslD  Org Symbol Description G6PD  glucose-6-phosphate dehydrogenase [Homo sapiens) Gene links|
[“2539 Hs GGPD glucosefiphosphate dehyogenase _ qZX GENEID: 2539 Locus tag: HGNCi057
243 Pt Gpd  Chucoss o phosphate dsb ‘Transcripts and produets:
o, e overes —
I 2811 G6PD  ghucos T mmmem Coming soon!
I 1103 Plndl hosphate del Genomic context: chromosome: X; Maps: Xq28
1 Full report [ hosphete dehyd J—
" 24378 R Gopd2 gl hosphete dehyd :
[“s4p He GGPDL gb phosphate debydh tee 17
'_30720 v ghpdl g phosghate deh; tike E i e uﬁg?ﬁ{;ﬁeﬁz{:ﬂag Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria; Primates; i
[ 14381 Jn Gpdx glucosed-phosphate dehydrogenase zoe @ 8 S, i g cacodes “This proten s a eytosollc enzyme encoded by & 2
Elinked housekeeping X-linked gene whose main ‘Sunction is to produce NADPH, a key electron donor in the defense against
22074 Dm Bw Zrischenferment 1ep1-15EL [ oxidizing agents and in reductive biosynthetic reactions. GGPD is remarkable for its genetic diversity. Many variants of

G6PD, mostly produced from missense mutations, have been described with wide ranging levels of enzyme activity and
associated clinical symptoms. G6PD deficiency may cause neonatal jaundice, acute hemolysis, o severe chronic
non-spherocytic hemolytic anemia.

General protein information:
Name: _glucose-6-phosphate delydrogenase
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Genes Database: All Genomes

Entrez Genes

T Go| cea

G6PD  glucose-6-phosphate dehydrogenase  [Homo sapiens] Gene lnks|
GENEID: 2539 _Locus tag: HGNC:4057

At5g35790  glucose-6-phosphate dehydrogenase; protein id: At5g35790.1, supported by Gene|
cDNA: 22483., supported by cDNA: gi 20466190  [Arabidopsis thaliana] links|
GENEID: 1036596

Search | Genes

Transcripts and products:
Crssomeny, Ne_003076 e

Genomic context: chromosome: 5, clone: CHR5v07142002

Genes Database:

All Genomes

Search|Genes =] for Go| Clear

Entrez Genes

G6PD  glucose-6-phosphate dehydrogenase [Homo sapiens] Gene links

GENEID: 2539 Locus tag: HGNC:A057

At5g35790  glucose-6-phosphate dehydrogenase; protein id: At5g35790.1, supported by Gen
cDNA: 22483., supported by cDNA: gi 20466190  [Arabidopsis thaliana] links|
GENEID: 1036596

1 6 [E:

w
T"“‘“:l GENEID: 1216923 Locus tag: b1852

Transeripts and products:

Genomic

‘herichia coli KI2] Gene links

ns,mwmm‘s prr== w5879 = +q Genomic context:
e o= o
Gene types protein coding cene .
RefSeq status: Provisional Z Rem:q"; — £
Organism: Arabidopsis thaliana (culivar: Columbia) o) Organisn] Gene type: protein coding B
Lineage: Eukaryota; ; ” Linge age: | RefSeq status: Provisional
eudicotyledons; core eudicots; Rosidae; eurosids II; Brassicales; Brassicaceae; Arabidopsis Organism: Escherichia coli K12 (strain: K-12, substrain: MG1655)
Gene aliases: At5g35790; MIK22.2; MWP19.3 Gene alia) Lineage: Bacteria; Proteobacteria; gamma subdivision; Enterobacteriaceae; Escherichia
General protein information: General f SEReral protein information:
Name: glucose-6-phosphate dehydrogenase; protein id: At5g35790.1, supported by cDNA: 22483., supported by cDNA: Nume: gl Name: - glucose-6-phosphate dehydrogenase
820466190 o 204‘1661
T ——— Text July 2001
T — Nucleotide
et
Compuion) 550 Geiops ot s S Genome
for analyzing genome data, nd disseminates 1 0Ue U
o0 SIUTDAET ) o [ —] :
Ungeaning o ol ocssens ot Sk 8LAST | BLAST alone:
Secing humen hesin 0 Gsease. S » Ektonc o
‘ Fuctonic 08 o currently 80,000 searches per day
ittrn » G xpessin
s
— [ protein
Cere snd dsane Sequence
[ unicene
nt of » Human/mouse.
e, BLASTI [—E PubMed:
Lotk [ Taxonomy up to 4,000,000 searches per day
JT—
. = Locustink
oo e T e § [ Genemap §
» ORF e Structure [ Books
Genes and
disease
October 2002 marks the 20th snversary of 0 5000 10000 15000 20000
e crezsonof enbenk. Cendank nes o
ifom 660,333 bse cais in 1462 52 lon Users Per Weekday
Lese pir 12002, 1984, GenBenee
deiosd o macrelt laps 1 120 nsuons
P Y p st
» Genome Assembly/Amnotation Prolects
2
50000 RIS Download complete genomesichromosormes, contigs and
e reference sequence MRNAS and proteins
1997 1998 1999 2000 2001
» NCBI Toolbox
2uoun Major resources available by ftp | NCB! software toos for bulding bioinformatcs resoLrces
(ftp.ncbi.nih.gov): » RefSeq
» BLAST Basic Local Alignment Search Tool Download curated RefSeq full release or daily updates
150000
For stand-alone sequence comparison software. |® Sequin
ADOUIICEL e Stand-alone GenBank sequence submission software
aaa Stand-alone software for viewing structures in three - dbSNP
» Data Repository Download the SNP database
Z Download collections of contributed molecular biold b Taxonomy Z
o o
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Entrez s a retrieval system for searching
several linked databases. It provides access to:

Publed: The biomedical literature (PubMed)
Nucleotide sequence database (Genbank)
Protein sequence database
Structure: three-dimensional macromolecular
structures
Genome: complete genome assemblies
PopSet: population study data sets
OMIl: Online Mendelian Inheritance in Man
Taxonomy: organisms in GenBank
Books: online books
ProbeSet: gene expression and microarray
datasets
3D Domains: domains from Entrez Structure
UniSTS: markers and mapping data
SNP: single nucleotide polymorphisms
s CDD: conserved domains
-+ Journals: journals in Entrez

.. UniGene: gene-oriented clusters of
transcript sequences
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Organisms in NCBI sequence databases

MMDB: experimental 3D structures
CDD: conserved protein domains

Compact 3D protein domains in MMDB
Online Mendelian Inheritance in Man
Single nucleotide polymorphisms (and more!)
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Mouse Map Viewer: mlhl Finding the Human Prestin Gene
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Searching the Human Genome

references
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Search | LosusLink for ﬂ

BLAST the Human genome

Compare your query sequence to the working draft sequence of the human genotne
or its mFIA and protein products

Database: [gename =] Program [blastn =]

7 use Meg
Begin S . N
_Begn Sewch | On for same species comparisons

Enter an accession, &, of a sequence in FASTA format
>gi[12188917 [emb|AJ303372.1|RNO303372 Rattus norvegicus |
ATGGATC. GAAAATG: TCCTGCAGAGATCAGAAGTA( '‘GTGGi
GTCATCCGGTCCTCC TGCACGTC: ACAGACTCCAT
GCAGGCATTCACGTGCACTCCTAAAAAAGTAAGAAACATCATCTACATGTTCTTG
TTGCCAGCH T

TTGGTCTCGGGCATAA

AGCT AGGCTTAGCCTTCGCGATGCTGGCAGCTGTGCCTCCGGTGTTCGG ~
»
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Service Addresses

*General Help

*BLAST

info@ncbi.nlm.nih.gov

blast-help@ncbi.nlm.nih.gov

I8ON

Live Web Demos

* Finding a gene by ...
- Name (Albumin)
- Database ID (AI863603)
- BLAST mouse NPHP4
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